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A SAFETY ASSESSMENT OF 
INGREDIENTS ADDED TO TOBACCO IN THE 
MANUFACTURE OF CIGARETTES 


I. INTRODUCTION 

Flavoring ingredients have traditionally been added to 
tobacco, and tobacco used in cigarettes commercially manufac¬ 
tured in the United States has always contained such ingredi¬ 
ents. Non-tobacco ingredients consist of 3 general types: 

Processing aids are used to adjust products to meet 
consumer demands, such as lower yields of "tar" or nicotine, and 
to facilitate the manufacturing process. Most processing aids 
are recovered during manufacturing, although minute residues of 
a few parts per million (ppm) range may remain in the tobacco. 
An> example of a processing aid commonly used in cigarette manu¬ 
facturing is carbon dioxide. 

Casing Materials and Humectants are added to replace 
sugars lost during; curing of the tobacco, to retain moisture, as 
a carrier for flavor, and to make the smoke smoother and mild&r. 
All casings and humectants used by United States cigarette manu¬ 
facturers are foods, food products, or ingredients approved for 
use in food by the Food and Drug Administration (FDA) . An 
example of a widely used casing material is sugar, and an 
example of a humectant used in cigarette tobaccos is propylene 
glycol. 

Flavorings are added to tobacco to impart distinctive 
flavors, and to fortify natural flavors lost during curing and! 
processing of tobacco. They consist of natural herbs and! 
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spices, or their essential oils, as well as synthetic flavors. 
Most flavorings occur at very low levels f 1,e . < 1 ppm), usually 
as part of specific proprietary formulations. An example of 
flavorings commonly added to cigarette tobacco is vanillin. 

II. THE EVALUATION OF INGREDIENTS ADDED TO CIGARETTE 
TOBACCO 

The authors of this report, whose qualifications are 
summarized in the appendix, each independently reviewed the 
scientific data on ingredients added to cigarette tobacco, and 
this report represents their consensus on the safety of the 
ingredients. 

The material examined was extensive, and included the 
confidential list of the ingredients added to tobacco in the 
manufacture of cigarettes. The authors were also provided with 
summary data of all relevant published and unpublished toxicity 
tests and reports, as well as the original publications of data 
when requested!. Pyrolysis and transfer rate data, maximum use 
levels, and annual poundage data for the ingredients were also 
evaluated 1 . Each scientist independently visited the individual 
tobacco companies to examine the testing and research programs 
used for the ingredients. Reports and raw data from the studies 
were made available and were examined as necessary, and each 
scientist formed an independent opinion regarding the adequacy 
of the testing and safety of each ingredient. 
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III. TOXICITY DATA ON INGREDIENTS ADDED TO CIGARETTE 
TOBACCO 

Approximately 94% of all ingredients added to 
cigarette tobacco in the United States are approved as food 
additives by the FDA, or have been given the status "Generally 
Recognized As Safe" (GRAS) by the FDA or other expert com¬ 
mittees. Some ingredients are highly volatile and are, thus, 
lost during the manufacturing process rather than being present 
in the finished cigarette. Moreover, many of the ingredients 
are; identical or essentially similar in composition to natural 
leaf tobacco components. The pyrolysis products of such 
ingredients are not expected to depart significantly fromi the 
amounts or types of components generated from a range of 
additive-free tobaccos or tobacco blends. Furthermore, the 
ingredients do not contribute measurably to tar yields. 

The 28 non-tobacco ingredients that are present at the 
highest levels in cigarettes occur at levels ranging from 0.05% 
to 11.58% by weight, the latter being sugars. These ingredi¬ 
ents, along with the processing aids, also account for more than 
99% of the total weight of the ingredients added to cigarette 
tobacco. All of the remaining non-tobacco ingredients that are 
present in cigarettes occur at levels below 500 ppm (i 0. OS %), and 
over one-third occur at levels below 1 ppm (0.0001%):. 

The authors reviewed extensive data on the ingredients 
added to cigarette tobacco from large numbers of published and 
unpublished' studies. Included among these data were findings 
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from in vitro and in vivo tests on metabolism, genotoxicity and 
reproduction, as well as acute, subchronic, and chronic toxicity 
tests. These studies are of the same type as those used to 
assess the biological effects of food additives, drugs and 
environmental chemicals. The objectives of these studies are to 
determine the exposure levels at which adverse effects may occur 
and the nature of the adverse effects. 

Metabolism studies specifically examine the manner in 
which a substance is absorbed in the body, broken down, and 
eliminated. These processes can all be influenced by the doses 
administered, and they also may vary among species. Such 
information is, therefore, often essential for determining the 
relevance of high dose effects in animals to the relatively low 
levels of human exposure. 

Genotoxicity studies assess the capacity of a chemical 
to alter the genetic material in cells. Tests are conducted to 
detect the potential for inducing either gene mutations, 
chromosome damage, or DNA damage. Substances which experts 
recognize as clearly positive in such tests may be harmful, 
particularly with regard to potential risks of cancer or birth 
defects. 

Acute, subchronic and chronic toxicity studies involve 
the administration of test substances to animals by routes 
similar or analogous to those known for humans, at various 
doses, and for time periods ranging from very brief to lifetime 
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exposures. Animal studies with the ingredients added to 
cigarette tobacco have included skin painting, inhalation, and 
oral routes of exposure. The objectives of such studies are to 
identify the type(s) of toxicity and the organs affected at high 
test doses, to determine levels of exposure that will pose no 
unacceptable risks to humans and, in the case of skin painting, 
to determine tumor promotion effects. These studies require 
thorough clinical and pathologic evaluations of many test 
animals during and following the exposures, plus a final 
interpretation of the relevance of the findings to human risk. 

Reproductive studies are specialized types of sub¬ 
chronic and chronic toxicity experiments which specifically 
examine the effects of a test substance on fertility, gestation, 
and fetal and neonatal development. 

In reviewing the data related to the safety of 
ingredients added to cigarette tobacco, emphasis was given to 
the major ingredients (those comprising 99% of the ingredients 
added)', since exposure to these would be expected to be highest. 
Most ingredients are present at very low levels as components of 
proprietary flavor formulations, and exposure, if any, would be 
toxicologically insignificant. Exposure to many of these flavor 
ingredients is, in fact, greater through the diet than it is 
through cigarette smoking. 

Although all types of toxicological data have some 
utility for evaluating the safety of ingredients added to 
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cigarette tobacco, particularly relevant are inhalation studies 
involving actual smoking experiments in animals which compare 
the biological effects of inhaling tobacco smoke with and 
without added ingredients. In such experiments, animals inhale 
smoke from burning cigarettes for extended periods, and toxi¬ 
cological effects are assessed by thorough clinical and patho¬ 
logic examinations. Although all body systems are examined, 
emphasis is given to the upper and lower respiratory tracts and 
the cardiovascular system. Ingredients addted to cigarette 
tobacco have not been observed to induce adverse effects in 
these experiments. In fact, in many cases added ingredients 
have reduced the levels of irritation from tobacco smoke. 

The authors also reviewed the available data on 
pyrolysis of the ingredients added to cigarette tobacco. Based 
upon such data from representative ingredients, it has been 
determined that most volatile ingredients do not pyrolyze in 
burning cigarettes, 1.e. . they do not decompose or chemically 
change as a result of heat. They are transferred intact in 
smoke. Thus, if there is exposure and absorption, metabolism 
would be similar to ingestion. Among those that do pyrolyze, 
their chemical similarities to tobacco leaf components, and' 
their relatively low levels, suggest that they db not signi¬ 
ficantly alter the composition of tobacco smoke. In any event, 
toxicity from pyrolysis products would be evident in smoking 
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studies andv as indicated above, such studies have been 
negative. 

Based upon analyses of all of the toxicological data 
reviewed by the authors of this report, it was concluded that 
there was no evidence that any ingredient added to cigarette 
tobacco produces harmful effects under the conditions of use in 
cigarettes. 


IV. SUMMARY AND CONCLUSION 

Ingredients are added to tobacco to aid in processing, 
retain moisture, add flavor, and reduce "tar" and nicotine 
yield. They have always been used in commercially manufactured 
cigarettes in the United States. Most are present at extremely 
low levels, and, as most ingredients are essentially similar to 
natural tobacco components, the pyrolysis of these ingredients 
is not expected to depart significantly from the pyrolysis of 
additive-free tobacco. 

It is important to recognize that the use of these 
ingredients has enabled manufacturers to develop cigarettes with 
lower "tar" and nicotine yieldfe than would otherwise be avail¬ 
able, and the primary issue in safety assessment is whether or 
not cigarettes are potentially hazardbus as a result of the 
added ingredients. A careful analysis of the scientific data 
clearly indicates that this is not the case. 
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The 28 non-tobacco ingredients that are present at the 
highest levels In cigarettes occur at levels ranging from 0.05% 
to 11.58% by weight. These ingredients, along with processing 
aids, comprise 99% of the total poundage of ingredients added to 
tobacco in the manufacture of cigarettes, and have been exten¬ 
sively tested for safety. All remaining ingredients occur at 
lower levels, with many below 0.0001% (1 ppm). Approximately 
94% of all ingredients are approved as food additives, or are 
generally recognized as safe (GRAS) by expert committees, and 
exposure to these ingredients is generally higher in food than 
through smoking. 

The authors of this report independently examined 
extensive published and unpublished toxicologic, metabolic, and 
pyrolysis data on the ingredients added to cigarette tobacco, 
and found none to be potentially toxic at levels of use. 

It is concluded that the ingredients added to tobacco 
in the manufacture of cigarettes by United States manufacturers 
are not hazardous under the conditions of use. 
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(1971). 

40. DaFeo, F. G., Fitzgerald’, T. J., and 1 Doull, J». Synthesis and biologic 

activity of p-hydroxylaminopropiophenone. J. Med. Chem., 15: 1185 

(1972). 

41. Doull, J. The effect of physical environmental factors on drug response. 
Ini Essays in Toxicology (W. J. Hayes, ed 1 .), Chapter 2, Academic Press, 

New York, N.Y. (1972). 

42. Fitzgerald, T, J., Doull, J., and DeFeo, F. G. Radioprotective activity 

of p-aminopropiophencme: structure activity relationships. Radiat. Res. 
55: 3(1973). 

43. Hurwitz, A., and Doull, J. Effect of irradiation on gastrointestinal drug 

absorption. Radiat. Res. 59: 606 (1974). 

44. Doull', J. Factors influencing toxicity. In Casarett and' Doull*s 
Toxicology: The Basic Science of Poisons (J. Doull and'L. J. Casarett, 
edls.), Chapter 5, Macmillan Publishing Co., Inc., N.Y. (1975). 

45. Doull, J..,, and* Casarett, Ii. J. (eds.). Casarett and Dtoull's Toxicology: 
The Basic Science of Poisons , Macmillan Publishing Co., Inc., N.Y. (1975). 
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46.. Doull, J. Evaluation of the toxicity of food additives. Proc. Sixth 

Intemat . Congress of Pharmacol . 6; 115 (1975)'. 

47. Doull, J. Pesticide-induced delayed neurotoxicity. In*Pesticide Induced’ 
Delayed Neurotoxicity (R. L. Baron, ed.), EPA 600/1-76-025, Chapter 8, 
Washington, D.C. (1976). 

48:. Doull, J. The treatment of insecticide poisoning. In Insecticide 

Biochemistry and' Physiology (G, A. Wilkerson, ed.), Chapter 16, Plenum' 
Press, New York, N.Y. (1976). 

49. Doull, J., and Walaszek, E, J». The use of Computer Assisted Teaching 
Systems in Pharmacology. In Computers in Medical Education (E.. DeLand, 
ed.). Chapter 12, Plenum Pub. Co., New York,, N.Y. (1977). 

50. DouliT, J. , Klaassen, C. 0., and Amdur, M. 0. (eds.). Casarett and'DoulL's 
Toxicology: The Basic Science of Poisons „ 2nd! Ed., Macmillan Publishing 
Co., Inc., N.Y. (1980). 

51. Klaassen, C. D.,, and Doull, J. Evaluation of safety: toxicologic 
evaluation. In Casarett and Doull's Toxicology: The Basic Science of 
Poisons , (J. Doull, C. D. Klaassen and M. Amdur, eds.), pp. 28-55, 
Macmillan Publishing Co., Inc., N.Y. (1980). 

52. Misawa, M. fl Doull,. J 1 . , Kites, P. A.,, and' Wyeki, E. M.. Teratogenic effects 

of cholinergic insecticides in chick embryos. I. Diazinon treatment on 
acetylcholinesterase and choline acetyltransferase activities. Toxicol. 
Appl. Pharmacol. 51: 20-29 (1981). 

53‘. Misawa, M. , Doull, J. , and Uyeki,, E. M. Mechanisms of teratology induced 
by organophosphates. 8th Int. Congress of Pharmacology , July 19-24,, 

Tokyo, Japan (1981). (Abst.) 

54. Eigenberg, D. , Pazdernik, T., and Doull, J. Hemoperfusion: a possible 
alternative method for treating organophosphate insecticide poisoning. 

The Toxicologist 1: 136 (1981). 

55. Doulll, J. Assessing pesticide- toxicity in man and correlations with 
laboratory animal studies. Ini J. Miyamoto et al. (ed'.). IUPAC Pesticide 
Chemistry, Kyoto, Japan* Perganton Press (1983). 

56. Klaassen, C. D., Amdur, M. CK , and Doull,, J. (eds.). Casarett and Doull's . 

Toxicology: The Basic Science of Poisons , 3rd Ed., Macmillan Publishing 

Co., I'nc. , N.Y. (1986)'. 

57.. Doull, J. , and Bruce, Ml. C. Origin and scope of toxicology. In Casarett 
and' Doull r s Toxicology: The Basic Science of * Poisons (C. D. Klaassen, 

Ml. 0. Amdur and J.. Doull, eds.), pp. 3 ! -10, Macmillan Publishing Co., Inc., 
N.Y. (1986). 
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R: REDACTED MATERIAL 


REDACTED 

CURRICULUM VITAE 

NAME: John Paul Fravley 

CURRENT HOME ACC HESS: 


International, Ltd. 

19809 

- Chemistry 1948 

- Biochemistry 1948 

- Biochemistry 1950 

PROFESSIONAL EXPERIENCE: 

1* President 

Health * Environment International, Ltd. 

Pounder and president of consulting firm specializing* in 
strategic management. Principal areas of expertise include risk 
management, health hazard evaluation, liability assessment, 
hazard carman i cat ion, crisis potential evaluation, trial 
preparation and staff audits. Clients-include chemical, 
pharmaceutical, agricultural chemical and consumer product 
corporations, legal firms and insurance oorcpanies. 

2. General Manager, Health and Environment 

Hercules. Incorporated 
Wilmington, Delaware 19894 

Dates : Septenber 1982 to May 1989 

* Wbrld-wide corporate management responsibility for all 
health and environment matters? corporate responsibility for 
risk assessment. Responsible far establishing policies, 
staffing, budgeting, coordinating and managing the activities of 
the following corporate functions: occupational health, 
medical, industrial hygiene,, toxicology, regulatory ooqpliance, 
microbiology, environmental affairs, environmental engineering, 
also corporate audit responsibility for safety and* loss 
prevention. Principal expert witness and corporate spokesman on 
all health and environmental natters. 

3. Chairtran, Board of Directors 

Adria Laboratories, Incorporated 
Coluubus, Ohio 43216 

Dates: Member, June 1973 to June 1983 

Chairman, November 1981 to June 1963 


DATE: OF BIRTH: 
PUkCE OF BIRTH: 
BUSINESS ADDRESS:, 


Washington, D,C. 

Health fc Environment 
111 Chestnut Avenue 
Wilmington, Delaware 


EDUCATION: Georgeton University B.S. 

Georgetown University M.S. 
Georgetown university 
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PROFESSIONAL EXPERIBCE (continued) 

General management and professional responsibility for 
organizing, staffing! and operations, of $100 million 
pharmaceutical company, jointly cwned by Hercules and Montedison., 

4. Corporate Director of Toxicology and Regulatory Compliance 

Hercules Incorporated 
Wilmington, Delaware 19894 

Dates : January 1978 to September 1982 

World-vide corporate responsibility for evaluation of 
health and environmental hazards associated with the manufacture 
and use of Hercules products* Also responsible for assuring 
compliance with various government regulations concerning 
potential hazard to health or the environment. 

5. Corporate Director of Toxicology 

Hercules Incorporated 
Wilmington, Delaware. 19894 

Dates ; July 1972 to December 1977 

Wbrld-vide corporate responsibility for evaluation of 
health and environmental hazards associated with the manufacture 
and use of Hercules products. 

6* Chief Toxicologist 

Hercules Incorporated 
Wilmington,. Delaware 19899 

Dates : December 1958 to July 1972 

Responsible for identifying the needs of the Oompany in 
the fields of industrial hygiene and product toxioology, arrange 
and design experimental studies in these fields, put information 
in the hands of safety managers of plants involved! and handle 
necessary contacts with Government agencies. 

7. Assistant <3)ie£, Chronic Toxicity Branch 

Food and Drug Administration 
Washington, D.C. 

pates ; March 1954 to December 1958 

Responsible for conduct of subacute, chronic and 
carcinogenic toxicological experiments on dyes, organic phosphate 
insecticides, irradiated food, etc. All' work was intended to 
provide information necessary for safe handling of materials by 
industrial and agricultural workers, oc foe safe ingestion by 
consumers. 
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PROFESSIOfflL EXPERIENCE (continued) 


8. United States Army 

a. Assistant Giief 
Biochemistry Department 

Army Medical Service Graduate School 

b. chief of Laboratory 
Surgical Research Team of Korea 

Dates : February 1952 to March 1954 

Conducted studies cn the effect of lack of sleep an 
metabolism of the brain. Established and 1 staffed laboratory at 
MASH hospital in Korea to investigate the effectiveness of 
plasma expanders in controlling blood pressure in ocnfcat 
casualties, and to study their metabolism and' toxicity. 

9. Lecturer in Biochemistry 

Georgetown university 
Washington, O.C. 

Dates : Sept enter 1949 to February 1952 

Conducted independent course in General Biochemistry in 
Graduate School. 

ICh Pharmacologist 

FOod and Drug Administration 
Washington, D.C. 

Dates: July 1948 to February 1952 

Obnducted investigations on toxicity of synthetic 
sweetening agents, emulsifiers, chlorinated'and organic 
phosphate insecticides, etc.. Ml work intended to'provide 
information necessary for safe handling of materials by 
industrial and agricultural workers, or foe safe ingestion by 
consumers. 

11. Laboratory Instructor in Chemistry 

Georgetown university 
Washington, D.C. 

Dates: September 1947 to Jtne 1948 

Served as laboratory instructor in inorganic and 
organic chemistry laboratories and assisted in grading 
examinations in these courses. 
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ACCREDITATIONS 

Cartifiad ia 1981 by African Board of Toxicology 
Certified ia 1981 by Academy of Toxicological Seine** 
Certified ia I960 by American Board of Industrial Hygiene 

HBMMSgli XU HC2MIGAL .SQCIBXIES 


fiESASTSD 


o-nmi tenvirm 

Associate Editor of "Regulatory Toxicology and Pharmacology" Journal, 
1981-prssent 

President, The Academy of Toxicological Science*, 1987-1990; Peat 
President 1990 - present - - 

Chairman, Governing Board* Council for Health and Environmental 1 Safety 
of Soil, 1987 to preaent 

Member, U. S- Delegation of the Cod«x Aliawntariua Committee on 
Peaticide Residues, 1965 to preaent 

Truatee, Medical Center of Delaware, 1988-present 

Member, Agricultural Board of the National Research Council, 1968-1972, 
Vice Chairman, 1971-72 

Member, Governor’s Scientific Advisory Comalttee for Delaware, 1967-68 

Member, Advisory Banal on Intaractione, Secretary's Commission of 
Pesticide* and Their Relationship to Environmental Health (Mrak 
Commission), 0* S. Department of Health, Education and Welfare, 1969 

Member, Advisory Board, Delaware Cancer Network, 1978-81 

Member, Professional 1 Standards Evaluation Board (PSEB), Academy of 
Toxicological Sciences, 1982 to 1986 

AWARDS 

Lea Hitchner Award - National Agricultural Chemicals Association - 1968 
Arnold J. Lehman Award) - Society of Toxicology - 1987 
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acmmrzc publications 


John P. Prawley, ph,.Dk 


1) An Ultraviolet Spectrophotametric Method for the Quantitative Estimation 
of Benzene Hexachlocide in Mills 

Fcawley, J. P. and Oavidcw, B. J. 

Assoc. Off. Agric. Chem., 32:758 (1949) 

2) Rate of Disappearance of the Isomess of Benzene Hexachlocide frcm- Pat 
Deposits in Rats 

Prawley, J. P. and Pitzhugh-, 0. G. 
fed. Proc., 8:292 (1949) 

3) The Chronic foxicity of Technical Benzene Bexachloride and Its Alpha, 
Beta- and Ganna Isomers 

Fitzhogh, 0. G., Nelson, A. A. and Prawley, J. P. 

J. fears, and Exp. Therap., 100:59 (1950) 

4) Factors Affecting- Tissue Distribution Following Oral Ingestion of 
Lipid Soluble Substances 

Prawley, J. P. and Pitzhugh, 0. G. 

Fed. Proc., 9:273 (1950) 

5) Tissue Distribution, Accumulation and Elimination of the Isomers of 
Benzene Bexachloride 

Oavidow, B. and Prawley, J. P. 

Proc. Soc. Exp. Biol, and Med., 76:780 (1951) 

6) Rate of Recovery of Plasca, Red Cell and Brain Tissue of Rats following 
Cholinesterase Inhibition by Organic feosphates 

Prawley, J. P. and Hagan, E. C. 
fed. Proc., 10:297 (1951) 

7) Relationship of Blood and Brain Q»llnesterase levels to Acute Oral 
foxicities of Some Organic Phosphates 

Hagan, E. C. and rrawley, j. p. 

Fad. Proc., 10:304 (1951) 

81 - A Qatari son of the Chronic foxicities of Synthetic Sweetening Agents 
Pitzhugh, 0. G., Nelson, A. A. and Prawley, J. P. 

Aaer. fearm. Assoc*, So. Ed., 40:583 (1951) 

9) Effect of Liver Damage on the foxlcity of Octamethyl Pyrophosphoramide 
(CMPA) 

Prawley, J. P., Laug, E. P. and Pitzhugh, 0. G. 
fed. Proc., 11:347 (1952) 

10) Effect of Qnulsifyingi Agents on the Intestinal Content of the vhite Bat 
Bourke, A. R., Prawley, J. P. and Pitzhugh, 0. G. 
fed!. Proc.,, 11:325 (1952) 
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11) . A Comparative Pharmacological and Ttoxiaological Study of Organic Fhospbate- 

An ticholinester ase Compound* 

Fravley, J. P.. Hagan,. E. C'. and Fit2hogh, 0. G. 

J. Pharm. and Exp. Therap., 105:156 (1952)i 

12) ' A Procedure for the Biological Assay of Insecticides by Oral Administration 

to Piles 

Fravley, J. P., Laug, E. P. and Fitzhugh, 0. G. 

J. Assoc. Off. Agric. Oiem., 35:741 (1952) 

13}- The In Vivo inhibition of Fly Cholinesterase as a Measure of Microgram 
Quantities of Organic Phosphate insecticides 

Fravley, J. P., laug, E. P., and I Fitzhugh, 0. G. 

J. ASSOC. Off. Agric. (hem.., 35:745 (1952) 

14) The Fata of Oextran and'Msdified Gelatin in Casualties with Renal 
Insufficiency 

Howard, J'. Mu, Fravley, J. P., Arts, C., and Sako, Y. 

Sucg. Gyn. and Cbst., 100:207 (1955) 

15) Plasma Retention' and Urinary Secretion of Oextran and Modified Fluid 
Gelatin in Combat Casualties 

Fravley, J,. P., Arts., C. P. and Howard, J* M. 

Surgery, 37:384 (1955) 

16) Clinical Observations on the Use. of Oextran and Modified Fluid Gelatin 
in Combat Casualties 

Axtz, C. P., Howard, J. M. and Prawley, J. P. 

Surgery, 37:612 (1955) 

17) A. Study of Plasma Amylase Activity in the Combat Casualty 

Howard., J. M., Fravley, J. P. and Arts, C. P. 

Annals Surg., 141:337 (1955) 

18) Muscle Metabolism and Catabolism in Combat Casualties 

Fravley, j. P., Howard, Jw M. and Arts, C. P; 

A.M.A. Arch. Surgery, 71:612 (1955) 

19) Investigations of Serum Protein Changes in Combat Casualties 

Fravley, J. Pi, Artz, C. P. and Howard, J. M. 

A.M.A. Arch Surgery, 71:605 (1955) 

20) Studies of Adrenal Function in Combat and Vftxnded Soldiers 

Howard, J. M., Olney J., and Fravley, J. P. 

Annals Surgery, 141:314 (1955) 
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21) Procedure* for Appraisal of the Toxicity of Oiemlcals in Foods, Drugs 
and cosmetics, V. Rang* -Finding and Subacute Toxicity 

Frawley, J. P. 

Food, Orug and Cosmetic Law Journal, 10:703 (1955) 

22) Myelin Degeneration* in Chickens with Subacute Administration of Organic 
Phosphorous Insecticides 

Frawley, J, Zwickey, R. E. and Fuyat, H. N. 

Fed. Proc., 15:424 (1956) 

23) Bestimung des Coeen-Bereichs und der suhakuten Ibxicitat 

Frawley, J. P. 

Die Tbxische Gesamtsituation Auf Den Gebiet Der Menschlichen 
Emahrung (19S6) 

24) Nerve. Faisons 

Frawley, J. P. 

International Record of Medicine, 169:41 (1956) 

25) The Effect of low Dietary Levels of Parathion and Systox an Blood 
Cholinesterase Activity of Dogs ' 

Frawley, J. P. and' Fuyat, H. H. 

J. Agri. and food Chao., 5:346 (1957) 

26) Marked Potentiation in Mammalian Toxicity frcn the Simultaneous 
Administration of Two CXganic Rxosphate Insecticides 

Frawley, J. P., Hagan, E. C. and Fuyat, H. H, 

J. Pharm. and Bcp. Therap., 121:96 (1957) 

CAbstract 119:147 (1957)] 

27) Alteration of Toxicity of Parathion by Ultraviolet Light 

Blake, J. R., Frawley, J* P., Cook,. J.. w. and Fitshugh, 0. G. 

Fed. Proc., 16:1207 (1957) 

28) Blood Cholinesterase Studies, with Simultaneous Adi initiation of 
Several ODnbinatians of Organic fooephate Insecticides 

Williams, M. W., Fuyat, R. Mw, Frawley, J. P. and'Fitxhugh, 0. G. 
Fad. Proc., 16:1484 (1957)> 

29) The Significance of Potentiation to the Safety of food Additives 

Frawley, J. P* 

Food; Drug and Cosmetic Law Journal, 12:767 (1957) 

30) Modification of the Michel Electrometric Technique for Dog and Rat 
Blood 1 Cholinesterase 

williams, K.W., Frawley, J. P., Fuyat, H. R and: Blake, j. R. 

J. Assoc. Off. Agric. Chemists, 40:1118 (1957) 

31) Effect of Light on Some of the Chemical and Biological Properties of 
Parathion 

Frawley, J. P., Cook, J. W., Blake, J. R. and Fitxhugh, 0. G. 

J. Agric. and food Chen., 6:28 (1958) 
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32) In Vivo Effects of Paired Oarbination of Five Organic Phosphate Insecticides 

Milliajns, M. w., Frawley, J. P» and Fitzhugh, 0; G. 

J. Agrie, and Food Oiestw, 6:514 (1958) 

33) The Effect of Par a th ion on Bignan Red Blood Oil, and, Plasma Cholinesterase 

Williams, M. W., cook, J. W., Blake, J. R., Jorgenson, P. S. and 1 
Frawley, J. P. 

A.M.A. Arch. Ind. Health, 18:441-445 (1958) 

341 Chronic Oral TOxicities of lOur Stearic Acid Brulsifiers 

Fitzhugh, 0. G», Bourke, A. R., Nelson, A. A. and Frawley, J. p, 

TOxic. and Appl. Pham., 1:315-331 (1959) 

35) Safe tolerances for Pesticides in Milk 

Frawley, John' P. 

News and Pesticide Review, 18:6-7 (1959) 

36) toxicologist Reacts to Food law 

Frawley, J. P. 

Chemical Processing, (March, 1960) 

37) Corporate Responsibility in Environmental toxicology 

Frawley, J., P. 

Hercules Chemist, Nunfcer 40, (October, 1960) 

38) Process of Discovering and Developing a Marketable Pesticide 

Frawley, John P, 

Bntoma, 1961-62 

39) toxicologic Investigations on oelnav 

Frawley, J. P., weir, R„ losing, T., CuBols, X. P. and Caliandta, J. c. 
toxicology and Applied Pha rm aco logy , 5:605-624 (1963) 

40) Statement before the Subcommittee on Re-Organization and International 
Organizations of the Senate Ocnmittee an Government Operations 

Washington, D. C. 

October 9, 1963 

41) Our Sacred FOod—A Perspective 

(Guest Article) 

J. P. Frawley 

Information Bulletin of the British Industrial Biological Research Assn. 
September (1964) volume 3, Ito. 7 

42) The Chronic Gcal ttoxicity of Series of Roe in Products 

toxicology and Applied' Iharvaoology (Abstracted) 

John P. Frawley and Joseph C. Calandra 
Valiant 6, Mo. 3, May, 1964 
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43) Studies on the Gastrointestinal Absorption of Purified Sodium 
Carboxymethylcellulose 

J. P. Frawley, a. K. Wiebe, and; E. D. Klug ;and M. V. Shelanaki 
Food and Cosmetics TOxiooIogy, Vtolune 2, pp 539 543, ttwenber, 1964 

44) Investigations Establishing! the Safety of Rosin Products for P ocd , 

Food Packaging Applications 

J. P. Frawley 

Naval stores Review, March, 1965 

45) The Residue of BUT and Metabolites in Tissue and Eggs of Chickens 

J. P. Frawley, J, R. Kay and J. C. Calandra 
Food and Cosmetics Toxicology, September, 1965 

46) Progress Report an Multigeneration Reproduction Studies in Rats Fed 
Butylated Hydroxytoluene (SOT) 

J. P. Frawley, J. H. Kay, P. E. Kohn and J. C. Calandra 
Food and Coemetics Toxicology, September, 1965 

47) (Articles of General Interest)-^lur Sacred 1 Food - A Perspective 

Fbod and Cosmetics TOxiooIogy, \Aoliane 3, 1965 

48) Synergism and Antagonism 

(Proc. of the Conference an Research Needs and Apprcadges to the Use of 
Agricultural Oiemicals from a Public Health Viewpoint, Held at the 
University of California) Edited by C.O. Chichester, Research in 
Pesticides 1965, Academic Press, Heritor* 

49) Quantitative Measurements of Induction of Hepatic Microsomal Buymes by 
Various Dietary Levels of DOT and Toxaphene in Rats 

F. K. Kinoshita, J. P. Frawley and K. P. OuBols 

TOxiooIogy and Applied Pharmacology, Vbltas 9, pp. 505-513 (1966) 

50) The Health Significance of Environmental Pollution fras Bi indob ioresoate 

J. P. Frawley (Y. Elwarf) 

Fd. Cosmet. TOx., Volixne 4, pp. 565-566 (1966) 
also appeared in 

BIBBA Information Bulletin Wolixoe 5, No. 3, pp. 214-215 (1966) 

51) BTBRA Annual Scientific Meeting - Scientific Evidence and' Common Sense as 
a Basis for Food-Packaging Regulations 

J. P. Frawley 

Pd. Cosmet. Toxicology, Itol. 5, pp. 293-308 (1967) 

52) A. Reasoned Approach to Regulation Based on Tfexioologic Considerations 

J. P. Frawley 

Fbod, Drug Cosmetic Law Journal 
Vbl. 23, No. 5, pp. 260-270 May, 1968 
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53) Quantitative Measurement of Inhibition'of Aliesterases, Acylanudase, and 
Cholinesterase by EPS and Delnav 

Kenneth P. OuBois, Florence K. Kinoshita and John p„ Frawley 
Toxicology and Applied ; Pharmacology Vol. 12:, No. 2 pp. 273-284,, 

March, 1968 

54) 10 Years, of FOcd Law, - Has. it Been Worth the Effort? 

A,. T. Spiher, Jr., and J.. P. Frawley 

Modern Packaging, Vol. 41, No. 9 112-125 (September, 1968) 

55V Guidelines for Estimating TOxicologically Insignificant Levels 
of Oiemicals in Ftod 

Food Protection Genmittee Report 
National 1 Research Council, 1969 

56) Comparative Inhibition of Aliesterases and Cholinesterase in Rats Fed 
Eighteen Organophosphorus Insecticides 

Mei-Quey Su, Florence K. Kinoshita, J. p. Frawley and Kenneth P. DuBois 
Toxicology and Applied Pharmacology, Vol. 20 , 241-249 (1971) 

57) rtaltigeneration Reproductive Effects of Three Pesticides in Rats 

G. L. Kennedy, Jr., J. P., Frawley and' J. C. Calandra, 

Toxicology and Applied Jhannocoiogy, Vol. 25, 589-596 (1973) 

58) Test Protocols and Limitations for Detection of Neurotoxicity 

J. P. Frawley, 

Pesticide Delayed Neurotoxicity EPA 600/1-76-025, July 1976. 

59) Negative Health. Implications, of the Delaney Philosophy 

Conference on Scientific: Basis for Interpretation of the Delaney Clause 
February 7, 1978, Washington,, D.G., In Regulatory Aspects'of Carcinogenesis 
and Food Additives:: the Delaney Clause ISBN 0-12-192750-4 pp. 253-260, 1979, 
Academic Press, Inc*, New York, San Francisco, London 

60) Techniques for Deriving Realistic Estimates of Pesticide Intakes 

Proceedings froa the International Onion Pure and Applied Chemistry (IUPAC) 
July 1978, Zurich, Switzerland; Advances in Pesticide Scienae, Part 3, pp. 
696-700, Perganon Press Oxford and New York 1979 

61) The 1980's - A Decade of Change 

J. P. Frawley 

Regulatory Toxicology and: Pharmacology, 1:3-7, June 1981 

62) The Influence of Toluene on the Leach ability of TCSO From Soil 

J. J. Ford, J. P. Frawley, p. K. Kinoshita and A. S. Hirwe 
4th International Symposium on Chlorinated Dioxins and 
Related Compounds, October 1984, Ottawa,. Oitario, Canada 

63) Codex Alimentarius - Food' Safety - Pesticides 

J. P. Frawley 

Food Drug Cosmetic Law Journal 1 ,. Vol* 42 No. 2,, 168-173 (1987) 

64) Char Sacred Food — A Perspective 

John p. Frawley 

Regulatory Toxicology and Pharmacology 9 , 209-211 (1989) 

J. P. Frawley [2363v] 

Revised 11/6/89 
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R: REDACTED MATERIAL 


CURRICULUM VITAE 
January, 1SS3 


NAME: Williiam Jacoo George 

CURRENT ADDRESS,: Room. *724 Libby Hall 

Deoartnent of Pharmacology 
1433 Tulane Avenue 
New Orleans, LA 7CI1Z 


TELEPHONE NUMBER: 

(504)' 

558 

SEX : 

Male 


DATE AND PLACE OF BIRTH: 

MARITAL STATUS: 


S 

WIFE'S MAIDEN NAME: 


I 

CHILDREN'S NAMES: 


0 


EDUCATION: 

Moshannon Valley High School, Houtzdale, PA 
Pennsylvania State University 
B.S. - Chemistry Major —- 

University of Pittsburgh 
B.S. - Pharmacy Major 
University of Michigan 

Ph.D 1 . - Pharmacology Major 
Biochemistry Minor 
University of Minnesota 
Postdoctoral Fellow 


1952-1956 

1956-1960 

1961-1964 

1'964-1968 

1968-1970 


POSITIONS HELD: 


Pharmacy Extern, McGee Hospital,, Pittsburgh, Pennsylvania 
Predoctoral Research Fellow, Department of Pharmacology 
University of Michigan 

Postdoctoral Fellow, Department of Pharmacology, 
Univeristy of Minnesota 

Assistant Professor, Department of Pharmacology, 

Tulane University 

Associate Professor, Department of Pharmacology, 

Tulane University 

Professor, Department of Pharmacology, Tulane University 
Director of Toxicology, Tulane University 
Adjunct Professor of Pathology 
Adjunct Professor of Environmental Health 

(School of Public Health' 4 Tropical Medicine) 


1962-1964 


1964-1963 

1968-1970 

1970-1973 

1973-1978 

1978- present 

1979- present 

1983- presant 

1984- present 
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R: REDACTED MATERIAL 


TEACHING EXPERIENCE: 

Gracuate Student Instructor, University of Michigan 

Scrool of Medicine. Scncol of Centistry 1365-1?€8 

University of Minnesota, Scnool of Dentistry, 

Scr.ooli of Pharmacy _7 1963-1-970 

Tulsne Univ-ersi ty, M edi.cai Pharmacology, Undergraduate 

Pharmacology, Gracuate School 137'0-prssemt. 


HONORS AND AWARD5: 


Pennsy1vanla Senatorial Schoiarsnip 1356-1960 

Caroaker Scholarsnio Award LSL61 -1364 

Summa' Cum Laude, tmversity of Pittsburgh L954 - 

McKesson and Roboans Professional Service Award 1*964 
Lean and Fink Gold Medal Award 1964 

American Pharmaceutical Association Award 1964 

A. R. Canter Award 1964 

James H. 8eal Memorial Scholarship " 1964 

Merck Faculty Gevelooment Award 1970 

St. Louis Award I960 


PROFESSIONAL SOCIETIES: 

1962 
1965 
1967 

1972 

1973 
1973 
1973 
1973 

1973 

1974 

1975 
19 78 

STATE, LOCAL AND NATIONAL COMMITTEES: 

1975 International Advisory Committee for Research in Cyclic 

NUcleotides 

1983 Committee on Convocations (A5PET) 

1983 Society of Toxicology; Regional Councellor 

1983 Environmental Institute for Hazardous Waste Management Studies 

1984 * Louisiana Board of Regents Llaisoni Committae 

1985 Mayor 7 s Committee on Hazardous Materials - 

UNI VERS nr’ COMMITTEES: 

1975 Committee on' Student Affairs 

1976 \ Graduate Faculty, Tulane University 

1975 Radnoisotooe* Committee 

1977 Tulane Budget Committee 
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UNIVERSITY COMMITTEES (cont' , «l)i: 

1973. Tulane Curriculum Committee 

1973. 3asic Science Reo. GMF Advisory Council 

1979 Committee on University Development 

1980 Personnel and Honors Committee 

1983 University Senator 

1983 Committee on Research 

1984-88 Pharmacy i Therapeutics. Committee 

1984 President's Advisory Committee 

1985 Select Committee on University Athletics 

1986 University Senate Committee on Athletics 

1987 University Committee on 1 Instrumentation! 

AREAS OF INTEREST: 

Education - Undergraduate teaching and graduate training. 

Research - Drug metabolism and intermediary metabolism 
Erythropoiesis 

Toxicology of commercial products. 

Cyclic nucleotides and cell proliferation 

Analysis of drugs, and other chemicals in biological tissues 

Mechanisms of toxicology 

Development of methods for analysis of alcohols, anti¬ 
depressants and anticonvulsants 
Evaluation of industrial agents as carcinogens 
Environmental, toxicology 

Adverse effect of cobalt on male reproduction 
Hazardous, waste management 
Drug screening techingues and methodologies 
Toxicity of Nitrogen dioxide 

CURRENT RESEARCH' PROJECTS: 

1. Toxicology of drugs and pharmaceutical preparations 

2. Studies on Toxicity of Nitrogen dioxide 

3:. Evaluation of relationships between ethanol, disulfiram 
and benzyl alcoho 11 

4. Cyclic nucleotides and control of cell proliferation. 

5.. Mechanism of toxicity of ethylene dichloride 

6. Toxicity of cobalt on male reproduction 

7. Oiacylglycerols as regulators of cellular function 

8. Organic solvents as carcinogens 

9. Evaluation of the toxicity of Polychlorinated Biphenyls (PC3s) 

10. An Update on Dioxin Toxicity 

11. Development of Procedures used in Urine Drug Testing 
RESEARCH 1 AWARDS: 

Various awards have beem received from the National Institutes of Health, 
American Heart Association,, private research foundations andi the 
pharmaceutical industry. 


Source: https://www.industrydocuments.ucsf.edu/docs/shhmOOOO 


9ZCZZSIZ0Z 



4 


GRADUATE STUDENT COMMITTEES: 

Major Advisor 

George Mi. Rodgers, III, Ph.O. (1974) - Erythropoiesis and Cyclic 
Nucleotides 

Daniel W. Briggs., Pn.O. (.11974) - Metabolism of Erythropoietin 
Renald' W. Susuttil, Ph.O. (1975) - Myocardiial Anoxia'and Cyclic Nucleotides 
Room' E. Kreig, M.S. (1976): - Cyclic Nucleotides and leydig 1 Cell Tumors 
LuAnni E. White, Ph.C. ( 1 973) * Cycl ic NucTeotidies and 1 Callul'ar 

Proliferation 

*0aniel Halpren Ruder,, Ph.O. (1973) - Mechanism of luteinizing Hormone in 

Porcine Follicular Cells 

Richard M. Graeff, Ph.O. (l!980) - Protein Kinases, in Myocardial Tissue 
Richard J. Franeovitch (1935)' - Mechanism of Toxicity of Ethylene 

Dichloride 

Stevem M'. Pincus, Ph.D.. (198S) - Studies of Diiacylglycerides and Phorbol 
Esters on Differentiation and Proliferation of Friend Erythro- 
1 eukemic Cells 

Nancy Pedigo (1986) - Evaluation! of Toxicity of Cobalt on.Reproduction 

in the Male' 

Sharon'McCl.oskey (1986) - Toxicity of Benzyl Alcohol 
Paul Siegel 1 (1938) - Isocyanates, and Pulmonary Toxicity 

Other Graduate Student Dissertation or-Thesis Committees 

Dr. George has served on the dissertation or thesis committees of 28 
other students (40 total)' from the Departments of Biochemistry, 
Pharmacology, Chemistry, Anatomy and Environmental Htealth Sciences., 
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30GKS ANO CHAPTERS (cant'd):: 

12. Haloren.-Auder, 3. and George, W.: Luteinizing hormone induced changes i:n 
protein. kinase crcfilas in the porcine foilicular call. Proceedings of 
the American Medical Stucent Research Forum, Galveston:, Texas (1978). 

13. Georgs', W.J. and Wh.tte, L.A„: Cyclic nucleotides in the regulation of 
cell proliferation. In: Cyclic Nucleotides and Theraoeutic Perspectives, 
Vol. 1. Pergmora 3 ress. Parrs, France, pp. 97-1C8' (.1979):. 

14. George, W.J'.» White. L.A-. and Jeter, J.R.: Cyclic nuclieotides and the 
control of erythroid cell proliferation. In.: Nuclear-Cytoplasmic Interac¬ 
tions im the Cell Cycle, ed. by G.L. Whitson, Academic Press, pp. 293-308 
(1980)'. 

15. George, W.J. and Graeff, R.M. Cyclic nucleotides and cardiac function. 
In: Cardiac Pharmacology, Vol. 1. ed. by R.Ch Wilkerson, Academic Press,, 
pp. 75-93 (1981). 

15. White, L., Fisher, J.W.. and George, W.J.: Role of erythropoietin and 
cyclic nucleotides in erythroid cell proliferation in' fetal liver. Exp. 
Hematol. 8:158-181! (198:1:). 

17. George, W..J.: Drug testing proceedings of the Food Marketing Institute. 
1:17-27 (1987). 

PUBLICATIONS: 

13. George, W.J. and Taphly, T.R.: Studies, on the N- and O-dealkylation of 
morphine analogues. Mol. Pharmacol 1 . 4:504-509 (1963)'.. 

19. George, W.J., Poison, J.8., O'Toolle, A.G. and Goldberg, Nl.O.: Changes in 
rat heart cyclic 3 1 ',5'-guanosine monophosphate levels following drug 
induced alterations in myocardial 1 contractility. Proc. Natl. Acad : . Sci. 
55:398-403 (1970).. 

20.. Rodgers, G.NL, George, W.J. and Fisher, J.Wv: Increased kidney cyclic AMP 
levels and' erythropoietin production following cobalt administration. 

Proc. Soc. Exp. Biol. Med. 140:977-981 (1972).. 

21'. Paulo, l.G,,. Wilkerson, R.D., Roh, B.L., George, W.Ji. and Fisher,, J.W.: 
Effects of PGE on erythropoietin production. Proc. Soc. Exp. 8io1. fifed. 
142:771-775 (1973)'. 

22. George, W.,J., Wilkerson, R.D. and. Kadowitz,. P.J.:' Influence of acetyl¬ 
choline on contractile force and cyclic nucleotide levels in the isolated 
perfused rat heart. J. Pharmacol. Expt. Ther. 1841 : 228-235 (1973).. 

23. George, W.J.., Kadowitz, P.J. and 1 Wilkerson, R:.0..: Role of cyclic GMP as 
mediator of the negative inotropic effects of acetylcholine in the per¬ 
fused rat heart. In: Recent Advances in Studies om Cardiac Structure and 
Mfetabolism, Vol. III. University Park Press, Baltimore, Maryland, ppi. 33.1 - 
343 (1973:). 
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PUBLICATIONS, (cont'd): 

24. 3ricgs, O.W., George, W.J. and Fisher, J.U.: Metabolism of erythrcooie- 
tin oy hepatic lysoscmes. Proc. Sac. Exp. 3i‘ol. Med. 144:394-400 (1973). 

25. Egnarrroi, L.J., Paddocit,. R.JL and'George, W.Ji.: Hormonal control of neu¬ 
trophil lysosomal' enzyme release. Science 183:855-357 (1974:). 


25. Rodcers, G.M., Fisher, J.W. and George, W.J.: Activation of the renal, 
erythropoietic factor by a cyclic AMP deoendent. protein kinase. Proc. 

Soc. Exp. 3iol. Med. 1U5:1207-1211 (1974). 

27. Ignarroi, L.J. and George, W.J.: Hormonal control of lysosomal enzyme 
release' from human neutrophils. J. Exp. Med. 139:1396-1414 (1974):. 

23. Susuttil, R.W., Paddock, R.Ji. and George, W.J.: Protective effect of 
alucagpm on the isolated perfused rat heart following, severe hypoxia. 

Proc. Soc. Exp. Biol. Med. 147:527-532 (1974'). 

29. Rodgers, G.M., Fisher, J.W.. and George, W.J.:: Lactate stimulation- of 
renal cortical adenylate cyclase. J. Pharmacol. Exp. Ther. 190:543-550 
(1974). 

30. Briggs, D.W 1 ., Fisher, J.W. andi George, W.J.: Hepatic clearance of intact 
and desialyated erythropoietin'. Am. J. Physiol... 227:138Si-l:389 (1974), 

31. Ignarro, L.J. and George, W.J.: Hormonal control of lysosomal enzyme: 
release from human neutrophiils. Proc. Natl. Acad. Sci. 71:20,27-2031 
(1974)., 

32. Rodgers,. G.M., Fisher, J.W,. and'George, W.J.: Elevation of renal 1 cyclic 
GMP concentrations and plasma lysosomal enzymes following cobalt treat¬ 
ment. Biochem,. Biophys. Res.. Commun. 59:979-984 (1974)'. 

33. Cohen, L.K., Smith, R.J. and George, W'.J.: Metabolis,in of isoniazid ini 
hypersensitive patients. Arch. Dermatol. 109:377-381 (1974). 

34. Greenberg, $., George., W.J., KadOwitz, P.J. and Wi.lson, W.R.: Androgen- 
induced enhancement of vascular reactivity. Can. J. Physiol. Pharmacol. 

52:1422, 1974. 

35. Ignarro, L.J:. and George, W.J..: Mediation of immunologic discharge by 
lysosomal enzymes from Human: neutrophils by guanosine 3',5'-monophosp:n,ata. 

J. Exp-. Med. 140:225-238 (1974). ft} 

O' 

36. Kadowitz, P.Ji., Hyman, A.L., Joiner, P.D. and George, Wi.J.: Influence o.r 

prostaglandin Ej and E? 3 on Pulmonary vascular resistance of isolated jLk 

lobar vessels, and cyclic nucleotide content. J'. Pharmacol. Exp. Ther. C/J, 

192: 677-687 (1975). W 

37. Rodgers, G.M., Fisher, J.W. and George, W.J.: The role- of renal aaeno-^ CO 

sine 3' ,,5' -monophosohate in the control of erythropoietin production, -t. fsj 

Ji. Med. 5.8:31-38, (1975).. & 
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23. Rodgers,, G.M., Fisher, J .'if. and Georgs, W.J.: a snail cortical cyclic AMP 
and erytnroooietin production in the'rat. Am. J. Physiol. 229:1387-1:332 
(’11975). 

39. Susutt.iT«, R.W., George, W.J.. and Hewitt, R.L.: Protective'sffact of 
-ethylprednisolone on the heart_during, ischemic cardiac arrest. J. 

Thorac. Caraiovasc. Surg,. 70:955-965 (>1I97'5). 

-0. Rodgers, G...M.., Fisher, J:.W’. and George, W.J.: Renal cyclic GMP and 

cnolinergie mechanisms in erythropoietin production, liife Sci.. 17:1307- 
1314 (1375).. 

41. Busuttil, R.W., Paddock, R.J., Fisher, J>.W. and George, W.J.: Changes, in 
cyclic nucleotide levels and contractile' force im the isolated hypoxic rat 
heart during perfusion with glucagon. Circ. Res. 38:162 (1976). 

42. George, W.J., White, l., Pazddock, R.Ji, Ignarro, L..J. and Kadowiitz, P.J.: 
Gppositionali effects of acetylcholine and isoproterenol on isometric ten¬ 
sion and cyclic nucleotide concentrations in rabbit atria. J. Cyclic. 
Nucleotide Res. 1:339-349 (1976). 

43. Rodgers, G.M., Fisher, J'.W. and'George, W.J.: Elevated cyclic GMP concen¬ 
trations in rabbit bone marrow culture and. mouse spleen following erythro¬ 
poietin! stimulation. Biochem. 8iophys. Res. Commun. 70:287 (1976). 

44. Fink, G..G.,, Busuttil, R;.W., Rodgers, G.M. and George:, W.J.: Effects of 
vagal stimulation on cyclic nucleotide levels and rate of contraction in 
rabbit atria. Proc. Soc. Exp 1 . Biol. Med. 153:78-82.' (1976). 

45. Wilkerson, Ri.Q., Paddock, R.J. and George, W.J.: Effects of derivatives 
off cyclic AMP' and cyclic GMP on contractile- force: in cat papillary muscle. 
Eur. 0. Pharmacol. 36:,247-2511 (1976). 

45. Busuttil, R.W. and'George, W.J.: Protective action of methyl prednisolone 
on the isolated perfused' rat heart following severe hypoxia,. Proc. Soc. 
8 iol. Med. 157:578-581 (1978). 

47. Busuttil, R.W.. and George, W.Ji: Possible role-of cyclic nucleotides on> 
the protective effect of methylprerinisolone on the hypoxic rat. heart. 0. 
Cyclic Nucleotide Re:s. 3:510-522 (1978). 

48. Fisher, J.W,., Gross, 0'.W.» Foley, J.E., Nelson, P.K., Rodgers, G.M,., 
George, W.J. and Jubiz, W.: A concept for the control of kidney produc¬ 
tion of erythropoietin involving, prostaglandins and cyclic nucleotides. 
Contr. Nephrol. 13:37-59 (1978). 

49- HaIpren-Ruder, 0., Jungptan, R. and George, W.J.: Mechanism of luteinizing, 
hormone induced changes, in protein kinase profiles. J'. Endocrinol. 84:49- 
63 (1980)'. 

EG. White. 11.A-. and George, W.J.: Cyclic nucleotide modulation in fetall liver 
erytttroid cells. Proc. Soc. Exp. Biol. Mbd. 165:186-193 (1901)'. 
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PUBLICATIONS, (coat'd): 

El. Sarsih.anik, J.., Seeder, 3., Ensley, H., McCloskey, S. and George, Ml : T"e 
oasping, synareme and benzyl alcohol 1 poisoning. N 1 . Engl. J., Ned. 307:1334- 
1333 (1382). 

52'. Katsuoka, Y., Beckmar:. 3.. George, W.J, and Fisher, J.W.: Extraction of 
arythroooietin from xrdneys of rats treated with cobalt and hypoxia. 

Am. J. Physiol. Z-4:rl29-rl33 (1333). 

E3. Garshanik, J., Boeder, 3 1 ., Ensley, .4., McCloskey, S. and'George, W-J.: 
Gas.ping syndrome and benzyl alcohol poisoning. Intelligence Reports in 
Obstetrics and Gynecology l(4):10-lli (1983). 

54. Regie, A.8., llertora, J.J.L. and George, H.J.: A rapid gas licund chroma¬ 
tographic assay for plasma, valproic acid. J:. Ghromatog. 309:23.97-2402 
(1984). 

55. Moo, F.L., Johnson, A.P., Caldwell, D.R., lertora, J.J.L. and George, 

W.J.: Piperacillin distribution in tears and: aqueous humor. Am, J. 
Ophthalmol. 93:17-20 (1984). 

55. Pincus, S..M., Beckman, B.S. and George, W.J.: Inhibition of Oimethyl- 
sulfoxide induced differentiation in Friend erythroleukemic cells by 
diacyl glycerols and phospholipase C. Biochem. Biophys. Res. Common. 
125:491-499 (1984). 

57. Woo, F.L., Johnson, A.P., Insler, Ml, George, W.J. and llaCorte, W.: 
Distribution of aminoglycoside antibiotics im tears and aqueous humor. 
Arch. Ophthalmol. 103:216-219 (1985). 

58- Franoovitch, R.J. and George, M.J. A dual function exposure system for 
acute exposure of mice to chemical vapors. J 1 . Am. Coll. Toxiicol. 4!:63-69. 
(1985). 

59. George, W.J., Martin, L.A. and White, L.A.:: Toxicology of organic sol¬ 
vents. In: Monogram on Organic Solvents, ed. by P.E. LaMoreaux and R.J. 
Wells. Alabama Press Vol., 1, No. 1, 1-79 (1985). 

60. Francovitch, R.J., Schor,, N., Lertora,, J.J.L. and George, W.J.: Effects 
of SKF 525-A and phenobarbital on ethylene dichloride toxicity. J. Am. 
Coll. Toxicol. 5:117-126 (1986). 

61. McCloskey, S.E., Lertora, J.Ji.L., White, L.A. and George, W.J.: Evalua¬ 
tion of the mechanism of benzyl alcohol toxicity. J. Pharmaceut. 

Sciences. 75:702-705 (1986):. 

62. George, C.J., Bennett, G.„ Simoneaux, 0., and George, W.J.: Toxicology of 
polychlorinated biphenyls.. Inc Monogram on Hazardous Waste Products. Ed- 
P.E. LaMoreaux and R.J. Wells, Alabama Press 17:1-48 (1987). 

63. Insler, M., Helm, C.R 1 . and George, W.J.: Topical vs systemic gentamicin' 
penetration into the human cornea and aqueous humor. Archives of 
Ophthalmology 105:922-924 (1937). 
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PUBLICATIONS (cont'd): 

64.. Rege, A.B., Weiner, J.S., 3oineau, E.G. and Wi.J. George: Measurement of 
cyclosporine in whole blooo of renal transplant patients. J. Chromato¬ 
graphy (submitteo for puo)ication) (1988)'.. 

53. Pedigo, N.G., George, W.Ji. and Anderson., M.L.: Effect of acute 1 and 
chronic exposure to cobalt on the male reproductive system in mice. 

Journal of Reproductive Toxicology (submitted for publication) (1988). 

56. George, C.J., Bennett, G.F., Simoneaux, D. amdl George, W.J.: Toxicity of 
Polychlorinated 3ionersyls.. J. Hazardous. Chemicals (in press): (1988). 

57. Siegel, P.Q. and George, W..J.: Murine pulimonary 1 biochemical response to 
acuta and subacute exposure to nitrogen dioxide. Archives of Environ. 
Health (submitted for publication) (1988). 

63. George, W.J. and Agrawal, K.C.: The zero threshold concept and 
carcinogenesis. Comments om Toxicology (in review) (1987):. 

59. George, W.J., Agrawal, K.C., and Silver, C.: Fallacy of the zero 

threshold concept in carcinogenesis. Proceedings, of the Environmental 
Institute foir Hazardous Waste 1 Management (in review) (1988). 

70. Pincus, S.M., George, W'.J.., Beckman, B.S. and Jeter, J.R.: Effect of 12- 
O-tetradecanyol-pnorbol-13 acetate on protein phosphorylation in: Friend, 
erythroleukemic cells. Cancer Res. (submitted for publication) (.1:986). 

71'. George, William J., Schulte, Charles. E., Simoneaux, DtE., and McCToskey, 
SharomE.: Laboratory aspects of drug testing in athletics. Journal of 
American: College Health (submitted for publication) (1388). 

72. Rege, A.B., Wang., T., tertora, J.L.L. and George, Wi.J.: A rapid, simple' 
HPLC-UV 1 assay for flecainide. J. of Chromatography (submitted for 
publication) (1988). 

73. Rege:, A.B., Wang, 7., Lertora', J.J.L. and George, W..J.: A rapid simple 
HPLC-UV assay for tocainide. J. of Chromatography (submitted for 
publication) (1988). 

74:. Wilson, J. Michael, George, Camille J'., Bennett,. Gary, Zimmerman, Rae and 
George, William: Monogram on Hazardous Waste Products, ed 1 . P.E. 
LaMoreaux and R.J. Wells. Alabama Press (in preparation). (1988). 

75. Rege:, A,.8., Krieger, S., Bliss, B. and George, W.J.: Simultaneous 
analysis of acetaminophen,, salicylates, and theophylline by high pressure 
liqpid chromatography. Clin. Chem. (in preparation) (1388). 

76. Rege,.A.8., Gallo, R. and George, W.J.: Studies on acetylation pheno¬ 
types using high pressure liquid chromatography.. Ju Pharmacol. Exp., Ther. 
(in preparation) (1988). 

77. Rege, A.B., Cockerham, :<. andi George, W.J.: Measurement of vanillin and. 
ethyl vanillin by high, pressure liquid chromatography. J. Pharmacol. Scv. 
(in preparation) (1988),. 
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[• PUBLICATIONS (cont'd): 

. 73. Ogden, N., Rage, A.8. and George, W.J.: Azloci'11 in: levels im tsars, 

fj (in preparation) (.1338). 

79 . Rege, ft.3'., Wisdom., G., GiTes, T. and George, W.J.: High, performance 
[i . liquid separation of emkephaliins for measurement by radioimmunoassay. 

Ii ' (im preoarati-on) (T288). 
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1. George;, W.J. and, Teahly, T.3.: Evidence for different mechanisms ooera- 
tiiva m tne N' and O-dealkylation of morphine analogues, by, rat liver 
miicrcsomes. The Pharmacologist 9:2 (1967). 

2'. Georca', W.J. Rbdcars, G.M.Gibson, J.L. and Harbison, S.O.: Morphine and 
ethylmorohine aetaooiissa in neonatal and) adult rats. rede. Proc. SG-ZOSS 
(1971). ' 

3. Rodgers, 3.M., George, W..J. and Fisher, J.W.: Cyclic nucleotides and 
erytnroDOiesis. The Pharmacologist. 13:: 287 (197H). 

4'. Rodgers, G.M., George, W'.J. and Fisher, J.W.: Cyclic AMP and the erythro¬ 
poietic response to cooalt. Proc. Am. Soc. Hematol. 114 (1971). 

5. Rodgers, G.M., George, W'.J. and Fisher, J.W.: Kidney cyclic AMP levels im 
rats following erythropoietin stimulation. Fed. Proc. 31:1921 (1972). 

6 . George, W.J., Poison, J.8. and Kadowitz, P.J.: Influence of acetylcho¬ 
line on contractility of the isolated! perfused rat heart. Fifth' Inti. 
Cong.. Pharmacol. 5:30: (1972). 

7. Briggs, O.W., Georgy, W.J. and Fisher, J.W,.: Erythropoietin inactivation 
by rat liver lysosomes. Fifth Imtl. Gong. Pharmacol!.. 5:29 (1972). 

8 . George, W.J., Paddock, R.J. and Kadbwitz, P.J.: Effects, of prostaglandins 
on contractility of the isolated perfused rat heart. Fifth Inti. Cong.. 
Pharmacol. 5:30 (1972);. 

9 1 . Paulo, L.Gu, Wilkerson, R.D., George, W.J., Roh, B.L. and Fisher, J'.W.: 
Effects of prostaglandin Ei on erythropoietin'. Fifth' Inti. Cong. 
Pharmacol. 5:252' (1972). 

10. Rodgers, G.M., George, W.J. and Fisher, J.W.: Renal cyclic adenosine 

3',5.'-monophosphate as, a possible 1 mediator of erythropoietin production'. 
SAMA^UTM Research Forum, April (1972). 

11. George, W.J., Kadowitz, R.J. and Wilkerson, R.O.: Role of cyclic GMP as a' 
mediator of the negative inotropic effect of acetylcholine in the perfused 
rat heart. Proceedings of the International Study Group in Card'iac 
Metabolism, Winnipeg, Manitoba 1 5:59 (T972). 

12. Kadowitz, P.J., George,. W.J. and Hyman, A.L..: Effects of prostaglianair.s 
E} and F? on adrenergic responses in the pulmonary circulation. Procaac- 
ings of the 1 International Conference on Prostaglandins, Vienna (Sept., 
1972)'. 

13. Hyman, A.L., George, W.J. and: Kadowitz, P.J..: Spectrum of effects of 
prostaglandins E, A and F in the pulmonary circulation of the intact dog. 
Proceedings of the American Heart Association (November, 1972). 
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ABSTRACTS (cont'd): 

1 Hyman. A.11., Joiner, P.O., George, W.Ji. and Kadowitz, P.J.: Influence of 
prostaglandins Ei and F^ on vascular resistance, responses to norepimepn- 
n,ne and cyclic j',5'-aoenosine monophosphate levels in the pulmonary 
circulation. Proc. South.. Soc. Clli.n. Invest. (January, 1973). Clin. P.as. 
21:31 (1973). 

I5i. George, W.J., Paddock, R.J., White, l.A.., Smith, R.J. and Wilikerson, R.Q.: 
The relationship of cyclic nucleotides, to contractile responses of isoi- 
lated cat pap nil ary muscles., Proc. South. Soc. Clin. Invest. Clin, P'es. 
21:99 (1973). 

15. Rodders, G.M., Fisnar, J.Vf. and' George, W.Jt: Cobalt induced erythrccone- 
sis associated with alterations in the 1 synthesis and degradation of renal 
cyclic AMP. Proc. Am. Soc. Kematol., Hollywood, Florida, Dec., 1972. 
15:105 (1972)'. 

17. Wilkerson, R.D., Paddock, R.J. and George, W.J.: Interaction of cycliic 
GMP and cyclic AMP on contractile force in cat papillary muscles. Fed. 

Am. Soc. Exp. Biol. 32:712 (1973). 

13. George, W.J 1 . and White, L.A.: Effects of guanosine 3',5'-monophosphate 
and adenosine 3',5'-monophosphate on calcium accumulation in the rat 
cardiac microsomes. Fed:. Am. Soc. Exp. Bioli. 32:71,1 (1973). 

19. Rodgers, G.Ml, Fisher, J.W. and George, W.J.: Renal cyclic AN1P and. 
erythropoietin production. Fed. Ato. Soc. Exp. Biol.. 32:802 (1973). 

20. NovecR, R.J., George, W.J.. and! Fisher, J.W.: Increased levels of renal 
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1. Invited scaaker o:n Cyclic Nucleotides and Erythrocoietin, American Society 

of Hematology, Hollywood, Florida, December, 1972. * / 

2. Invited speaker at Annual Meeting of International Study Group for Cardiac 
M.etacol.ism, Winnipeg, Canada, June 29, 1972. 

3. Invited to;part'cioate in the Gordbn Research Conference on Cyclic AMP, 
June 11-15, 1973, Tvlton, New Hampshire’. 

4. Inviitad. speaker for the 2nd International Symposium on Cyclic Nucleotide 
Rasearchi, Vancouver, British Columbia, July 8, 1973. 

5. Invited! speaker Recent Advances in Studies on Cardiac Metabolism, Quesec, 
Canaaa> June 20, 1974. 

5. Invited speaker International Symposium'on Pathophysiology, Prague, 
Czechoslovakia, July, 1975. 

7. Chairman of Sessions at Meetings of the American Society of Pharmacology, 
1973',1974,1975,T97S,1977,1.978,1979. 

8 . Chairman, Symposium on Cyclic Nucleotides, Atnerican. Society of 
Pharmacology, New Orleans,. Louisiana', August, 1976. 

9. Invited to participate in Gordon Research Conference on Cyclic Nucleotides 
1974,1975,1976,1977,1978. 

10. Chairman, International Symposium on 1 Cyclic Nucleotides;, New Orleans, 
Louisiana, 1977. 

11. Chairman, International Conference on Cyclic Nucleotide’ and Therapeutic 
Applications, Paris, France, 1978. 

12. Invited speaker Symposium on Erythropoietin, Knoxville, Tennessee, 

October 6-8, 1980. 

13.. Chairman of Session Meetings of the American Society for Pharmacology and 
Experimental Therapeutics, 1983. 

14. Co-chairman of Reg.ioal Meeting of the Society of Toxicology, New Orleans, 
Louisiana, June, 1984. 

15. Invited Participant "Drug Program.in Athletics" Annual Conference of the 
American College Health Association, New Orleans, Louisiana, 1986. 

16. Invited Panelest "Drug. Testing; in the Workplace', Tuilane University, New 
Orleans', Louisiana, 1986. 

17. Invited Lecturer Oklahoma-Arkansas Medical' Technologists Association, 
Little Rock,, Arkansas, 1987. 
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SPECIAL EVENTS (cont'd): 

18. Invited Panelist - Louisiana Engineering Society, "Pharmacology. & 
Society", New Orleans, LA, January, 1987'. 

119.. Invited Speaker - Annual Conference for Ford Marketingi Institute, New 
- Orleans, LA, March', 119,37 

20. Invited Speaker - Effects of Hazardous Toxic Waste Disposal on 
Communities. Las Vegas, Nevada, September, 1987. 

21. Invited Speaker - American College of Epidemiology, September, 1987. 

22'. Invited Speaker - Annual meeting of tne American Hydrology Association,. 
Atlanta, Georgia,, October, 1987. 

23. Invited' Speaker - Pediatric Toxicology and American Acadmey- of Pediatrics, 
San Francisco, CA» November, 1,98,7 
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R: REDACTED MATERIAL 


Dr. T. A. Loomis 

SOCIETIES 



COMMITTEES AND BOARDS 


EPA Scientific Review Panel for Health Research , Mfcnber, 1980. 

Committee Member, Sub-chronic Toxicity Test Protocols, E.P.A., 1979. 

Pharmacology-Toxicology Section Chairman for Peer Review of NASA Life 
Sciences Proposals^ Ameri.can._Igstitute Bio-logical Sciences, 1978. 

Editorial Boards Combustion Toxicology, Tethnomic Press, 1975-present. 

Toxicology Education Award-Society of Toxicology and Forum for Advancement 
of Toxicology, 1976. 

Advisory Board, Springer-Verlag Handbuch series,, 1973-present. 

U.S. Dept. Commerce, Committee Panelist, Marine Ecosystems Analysis, N.Y. 
Bight Project, 1976-1977. 

National Academy of Science, Toxicology Information Center, Committee 
Member Chronic Toxicity Tests, 1976. 

National Academy of Science, National Materials ^Advisory Board, Committee 

Member on Health Hazards of Pyrolysis Products of Polymers, 1973-1978. 

National Institute Occupational Safety 6 Health Review Consultant 
(FormaLdehyde) 1976. 

National Institute Occupational Safety & Health Review Consultant (Phenol) 
1975. - 

Advisory Committee to Review the Use of 2,4,5,-T, Agricultural Research 
Service, U.S. Department of Agriculture, 1970-1973. 

Committee for Identification of Research Needs in. Water, Environmental 

Health Service, Public Health Service, Department of Health, Education 
and Welfare, 1970- 

F frarttaca Lo gy - T o xic alogy Training- CaasriXt xm, fatxanal Institute: of General 
Medical Sciences, National Institutes of Health, 1970—1974. 

President — Western Pharmacology Society, 1969-1970. 

President - Society of Toxicology, 1969-1970. 

Pharmacology-Toxicology Review Committee, National Institute of General 
Medical Sciences, National Institutes of Health’, 1966-1970. 

Advisory Committee, Pesticides Regulation Division, U.S. Department of 
Agriculture,, 1966-1970. 

Advisory Committee on Protocol for Safety Evaluation, Food' and Drug 
Administration, 1966-1969. 

Agricultural Advisory Board on Pesticides and- Insecticides, State of 
Washington, 1963-1979. 

Editorial Board — Clinical Pharmacology and Therapeutics., 1960-present. 

DipLomate, National Board Medical Examiners. 

National Safety Council Committee on Tests for Infcoxication, 1951-present. 
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T. A. Loomis 


Fiero, G. W* and X* A. Loomis, "Hydrogenated Oil as an Ointment Base; 

4 Antiseptic Ointments," J. Aimer, pharm. Ass *,, 29 : 458f-459 (1940), 

Loomis, T. A- and E. Neter, "The Combined Bacteriostatic Action of 
Sulfonamide Compounds and Pyridium* upon B. coli in vitro," 

Urologic and Cutaneous Review , 45 : 2-4 (1941)• 

Loomis, T. A'., R. S. Hubbard and 1 E. Neter, "Inhibition of the .Bacteriostatic 
Action of Sulfanilamide by Yeast Extracts," Proc. Soc* expBiol* *N-»Y *» 
47: 159-163 (1941). 

Hubbard, R. S. and X. A. Loomis, "The Determination of Inuiin," 

J* Biol. Chen *, 145 : 641-645 (1942)* 

Emry,, F. E. and X. A. Loomis, "A Method of Obtaining Records of the 
Tortoise Sinus with Data on Extra Systoles and Length of Cycles 
Following Stimulation," J* Lab-. Clin. Med' ., 28 : 889-896* (1943)* 

Loomis, T* A., R. S*. Hubbard and G* F. Koepf, "the Excretion of Sulfanilamide 
and 1 Acetyl sulfanilamide by the Kidney of the Rabbit," Arner, J* Physiol *. 
139' : 197-201 (1943), 

Loomis, T'* A., G. F. Koepf and R. S* Hubbard’, "The Excretion of Sulfanilamide 
and Acetylsulfanilamide by the Human Kidney," Amer. J*, Physiol., 

141: 158-163 (1944)* 

Koepf, G. F., R. S. Hubbard and T. A. Loomis, "The Relative Constancy of 
Inuiin and Diodrast Clearances," J. Clin, Invest ., 23 : 946 (1944). 

Drill, V. A. andi T. A. Loomis, "Effects of Mapharsen on Bromsulphalein 

Retention in*Normal Dogs," Proc. Soc. exp. Biol., N.Y., 58: 296-298 
(1945). ‘ ' 

Krop, S. and X. A. Loomis, "A Simple Water Manometer for Recording 
Intestinal Activity," Science ,, 102 : 155-156 (1945). 

Drill, A* and T- A. LoomLs, "Effect of Mfrr b f cn 

Hepatic Injury Produced by Carb o n. Tetrachloride," Science, 103 : 

199-201 (1946). 

Schaffer, N. K. and T. A. Loomis, "Pharmacological Activity of Basic 
Alkyl Esters of Substituted 1 Pyrrolidine Dicarboxylic Acids: 

1. Local Anesthetic Activity and Toxicity," Yale J* Biol. Med ., 

18: 157-164 (1946). 

Loomis, T. A. and N* K. Schaffer, "Pharmacological Activity of Basic 
Alkyl Esters of Substituted Pyrrolidine Dicarboxylic Acids: 

2- Action on Intestine, Uterus and Blood Pressure," Yale J. Biol* Med., 
18*: 171-184 (1946). 
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x. A. Loomis 


Loomis, T. A., and, R. Spielmeyer, "Local Anesthetic Activity and Toxicity 
of Di-(0—diethylaminaethyl) ester of 1-benzyl 2, 5-dicarboxy 
pyrrolidine," Yale J. Biol- Med ., 18 : 165-169 (194-6). 

Dril'l> V* A. and T. A. Loomis, "Functional and Fatty Changes in Liver 

During Chronic Vitamin B' Complex Def iciency , ttl Proc > Soc. exp. Biol., 
N.Y.„ 61: 374-376 (1946). 

Griffith, F. R.» Jr., Akira Chnachx, J. E. Lockwood and T. A. Loomis, "The 
Effect of Intravenous Adrenalin on Blood Flow, Sugar Retention, 

Lactate Ouput and Respiratory Metabolism of Peripheral (Leg) 

Tissues in the Anesthetized Cat," Amer. J. Physiol ., 149 : 64-76 (1947). 

Drill, V 1 . A. and T. A. Loomis, "Methionine Therapy in Experimental Liver 
Injury Produced by Carbon Tetrachloride," J. Pharmacol *, 90 : 138-149 
(1947)'. 

Drill, V. A., T. A. Loomis and Julius Belford,, "Effect of Protein and 
Carbohydrate Intake on Liver Injury Produced in Dogs by Carbon 
Tetrachloride," J. Indust. Hyg .» 29: 180-184 (1947). 

Drill, V. A. and T. A.. Loomis, "Production of Functional and Fatty Changes 
in the Liver by Chronic Vitamin B Deficiency, acid Interrelationships 
with Protein Intake,, fft J. Nutr . » 35 : 333-349 (1948). 

Loomis, T. A., "Response of the Duodenum to Morphine,” Proc.. Soc. exp., 

Biol., N.Y .» 69: 146-150 (1948). 

Loomis, T. A,, "Antithrombin-and Heparin in Human Blood," J. Lab. Clin, Med ., 
34: 631-636 (1949). 

Loomis, T. A,., "Activation and Action of the Fibrinolytic Human Blood 
Plasma Fractions,” J. Lab. Clin. Med ., _3£ : e2 ~86 (l!950) . 

Farah, A. and T. A. Loomis, "The Action of Cardiac Glycosides on 

Experimental Auricular Flutter,” Circulation^ 2t 742-748 (1950). 

Loomis, T- A*, "A Study of the Kate cf Metabolism of Ethyl Alcohol," 

Quart. J. Studies Alchohol , 11 : 527-537 (1950). 

Loomis, T. A. and R. Bfeyer, "An Apparatus for the Continuous and 

Simultaneous Measurement of Carbon Dioxide and Nitrous Oxide in 
Respired Air,” Anesthesiology , 12 : 173-180 (1951). 

Smith, J. W. and T. A. Loomis, "The Potentiating Effect of Alcohol on 
Thiopental Induced Sleep,” Proc. Soc. exp. Biol, N.Y ., 78: 827-829 

_ • (1951). 

Loomis, T. A., J>. E,. Jesseph and R. E. Beyer, "Prolongation of the 
Anticoagulant Action of Heparin, with Procaine andi Butacaine 
Conjugates," J. Pharmacol ., 104: 87-92’ (1952). 
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T. A. Loomis 

Ransom., V. R. and T , Loomis, "The Effect of Ouabain on the Respiration 
of Isomatrically Contracting Rat Auricle." J'. Pharmacol *, IQ4 : 

219-223 (1952)'. 

Fink, L. B. an d. X. A. Loomis, "Effect of Dihydro ergot amine- on Epinephrine 
Response 1 in the Hind-Limb of Dogs," Proc. Soc. exo. Biol., N.Y ., 8G : 
481-483 (1952)♦ 

Loomis, T. A. and J. E. Jesseph, " A Clinical Study of Prolonged Anti¬ 
coagulant Effect with Repository Butacaine Heparin, J. Pharmacol . 

10$: 83-87’ (1952) . 

Loomis, X. A., "Effect of Alcohol or. Myocardial and Respiratory Function: 

The Influence of Modified Respiratory Function on the Cardiac 
Toxicity of Alcohol 1 ,” Quart. J, Studies Alcohol , 13 : 561 , -57“0 (1952). 

West, X. G., D>. M. Jones and 1 T. A. Loomis, "Effect of Ovarian Hormones on 
Contractile Energy of Rat Uterus," Acer. J. Physiol., 17'2: 541-546 
(1953) . 

Loonis-, T. A. and R.. E. Beyer, "Heparin-Like Anticoagulant Action of 

Sulfonated Lignins from'Commercial Waste Sulfite Liquor,”' J. Pharmacol., 
109 : 21-25 (1953). 

West, T. C., L. 5>. Xurner and T. A. Loomis, "Effects of Acetylcholine on 
Mechanical and' Electrical Properties of Isolated Rabbit Auricle: 

Their Relationship to the Genesis, of ArrhythmiasJ. Pharmacol., 

Ill : 475-482 (1954). 

Horita, A. and X. A. Loomis, "The Influence of Anticoagulants on the 

Formation and Regression of Experimental Atherosclerosis," J- exp. Med'., 
100: 381-3*90 (1954). 

Loomis, X. A. and S. Krop', "The Influence of Sarin on Respiratory Effort 

and Pulmonary Ventilation," Medical Laboratories Research Report No. 352 
(1955). 

Lacniis r T. A. and S- Rrtxp, —Cabin Air C antaaiaatrtocr iax RE-57A Air cra ft," 
Medical Laboratories Special Report No. 61 (1955)-. 

Loomis, T.. A. and S. Krop, "Auricular Fibrillation Induced and Maintained 
in Anima ls by Acetylcholine or Vagal Stimulation," 1 Circulation, 3: 
39GK396- (1955). ~ 

Loomis, T. A., "A Broncho-Constrictor Agent in Cigarette Smoke," Proc. So,c. 
exp. Biol., NiY ., 92 : 337-340 (1956). 

Loomis, X. A., "The Effect of an Aldoxime on Acute Sarin Poisoning," 

J. Pharmacol .. 118 : 123-128 (1956). 

Loomis,, T. A., "Potentiation of Heparin Anticoagulant Action with Sulfonated 
Lignin," Fed. Proc .. 15: 452 (1956). 
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T. A. Loomis 

Krop, S. and T. A. Loomis, '’Treatment! of Anticholinesterase Poisoning 
by Phosphate Insecticides and ’Nerve Gas 1 ," N;.Y. State J. Med., 

56; 1766-1768 (1956). 

Loomis, T. A., "General 1 Toxicology," Proc. Natl'.. Assn. Coroners, 
pp. 22-27 (1956). 

West, T. C. and T. A. Loomis, "Rationalizing the Problem of Acute 
Poisoning, 1 ' Clin. Med ., 3 641-644 (1956). 

Loomis, X. A.,, J'. E. Fox and C. S. Spaeth, "Identification of Barbiturates 
for Forensic Medicals Purposes by Use of X-ray Diffraction-/ 1 
Fed. Proc, , 16: 318 (1957). 

Loomis, T. A., "The Choice of Drugs Affecting the Coagulation of Blood," 

In Drugs of Choice 1958-1959 , ed. Walter Modell, pp. 727—742, 

C. V. Mosby: St. Louis (1958) . 

Loomis, T. A-.,, "Anticoagulant and Coagulant DrugsIn Pharmacology 

in Medicine , ed. V. A. Drill, pp. 743-761, McGraw Hill: New York (1958). 

Fox, James E. and T. A. Loomis, "Gas Chromatographic Analysis, of Alcohol 
and Certain Other Volatiles in Biological Material for, Forensic 
Purposes,"' Ptoc. Soc. exp. Biol, Ni.Y ., 97: 236-237 (1958). 

Loomis, X. A. and X. C. West, "The Influence of Alcohol on Automobile 
Driving Ability, An Experimental Study for Evaluation* of Certain 
Medicolegal Aspects," Quart. J. Studies Alcohol , 19 : 30-46 (1953). 

Loomis, X. A. and X. C. West, "Comparative Sedative Effects of a 

Barbiturate and Some Tranquilize - Drugs on Normal 1 Subjects," J*. Pharmacol., 
122: 525-531 (1958). 

Loomis, T. A., "A Clinical Study of ;he Hate of Absorption of Proprietary 
Acetyl salicylic Acid Formulations Follwoing Oral Administration,” 

Federal Trade Commission Report. (1959)-* 

Loomis , T* A*, "Failure of Liver to Ina c t i v a te Heparin," Proc. Soc. exp. 

Biol ., N.Y., 101: 444-447 (1959). 

Loomis,, T. A., "Absorption of Heparin from the Intestine," Proc. Soc. exp. 
Biol.. N.Y ., 101: 447-449 (1959). 

Loomis, T. A., "Absorption of Aspirin from the Stomach," Federal 
Trade Commission Report (i960) . 

Loomis, X. A. and B. Salafsky, "Intestinal Absorption of a Modified Heparin,” 
Proc. Soc. exp. Biol., N.Y. , 104 : 62-65 (I960). 

Loomis, T. A. and X. C. West, "Two Experiments on Psychoactive Drugs 
using a Simulated Auto-driving Device," In Drugs and Behavior , 
eds. L. Uhr and! J. G. Miller, pp.. 332-334, Wiley & Sons: New York 
(1960). 
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\ Loomis, T. A,, "The Choice of Drugs Affecting the Coagulation, of Blood/' 

1 la Drugs of Choice 1960-1961 » ed. Waiter Modell, pp. 649-661, 

C. V* Mosby: St, Louis (I960). 

\ 

) Loomis, T. A., "Distribution and Excretion of Heparin," Proc- Soc. exp. Biol.,, 
N.Y ., 106 : 490^492 (1961). 

j Loomis,. T. A. and B. Salafsky, "Potentiation of Striated Muscle Contraction 
by Piperidlynethylandrostane, 11 Proc. Soc > ext>» Biol*,, N.Y » , 111 : 

667-670 (1962) . 

i Loomis, T. A., "Effects of Alcohol on Persons Using Tranquilizers 

Traasactions of Third International Conference on Alcohol and Road 

| Traffic ,London' British Medical Association, p. 20 (1962) . 

Loomis, T, A., "Potentiation of Neuromuscular Transmission,” Proc. Western 
Pharmacol. Soc ., 5z 34 (1962). 

I Loomis, T. A., "Drugs Affecting the Coagulation of Blood,” In Drugs of 
Choice 1962-1963 , ed. Walter Model'!, pp. 634-647, C‘. V. Mosby: 

| St. Louis (1962). 

Loomis, T. A., "Neuromuscular Effects of Piperidlymethyl-androstande-diol," 
Arch, int. Pharmacodyn ., 141 : * 12-422 1 (1963). 

> Quinby, G. £., T. A. Loomis and H. Irown, "Oral Occupational 1 Parathion 

Poisoning Treated with 2— PAM Iodide (2-Pyridine Al'doxime Methiodide) ," 

| New Engl. J. Med ., 260: 639-643 (1963). 

Loomis, T. A. and B. Salafsky, "Paper Electrophoresis of Fibrinogen and its 

. Products," Thrombosis £t Diathesis Haemorrhagic a, , S[: 155-163' (1963) . 

* Loomis,, T. A., "Distribution and' Excretion of Pyridine-2-AidDxime Methiodide 
(PAM).; Atropine and PAM in Sarin Poisoning," TQx. appl. Pharmacol ». 

| 5: 489-499 (1963)» 

Loomis, T. A., ( Kw J. Welsh,. Jr, and G. X. Miller, "A Comparative Study 

I of Some Pyridinium Oximes as Reac Civators of Pho&phorylated 

A c etyl c h o l Irresrrr ase. and ms farfootas in Poisoning," Tox. 

Pteraagql^ ^ 5z 5S&-5M (IS63) . 

| : Loomis, T. A. and B* Salafsky, "Antidotal Action of Pyridinium Oximes in 
• Anticholinesterase Poisoning; Comparative Effects of Soman, Sarin, 

and'Neostigmine on Neuromuscular Function," Tox. appl. Pharmacol.,, 

| _5: 685-701 (1963). . 

Loomis, T. A., "Drugs Affecting the Coagulation of Blood,” In Drugs of 
’r Choice 1964-1965 , ed. Walter Modell, pp. 687-700, D^V. Mosby: 

J St. Louis (1964). 
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Loomis, A* and B. Salafsky, ’’Some Effects, of Soman on Neuromuscular 
Function and' on Acetylcholinesterase In the Rat,"’ J* Pharmacol ., 

144; 301-309 (1964)* 

Salafsky, B. and T. A* Loomis, "The Effect of Heparin, Heparimoids, and 
other Eloctronegative Compounds on the Jn vitro Thrombin-Fibrinogen. 
Conversion and 1 on Whole Blood Clotting Time,” Arch 1 , int, Pharmacodyn ,, 

150: 107-117 (1964), 

Loonis, T. A,,. ’'Anticoagulant and Coagulant Drugs," In Drlll^s Pharmacology 
in Medicine’ , ed. Joseph R.. BiPalma, pp. 832-843, McGrav Hill':. New York, 
(1965). 

Johnson, D*. D. and T. A. Loomis, "Changes in Velocity of Muscle Shortening 
During Post-Tetanic Potentiation and During PMA-Induced Tvith 
Potentiation 1 of the Rat Anterior Tibial Muscle,” Life Sci », 4^: 

2309-2314 (1965) ♦, 

Loonis, T. A. and D. D. Johnson, "Reversal of a Soman-Induced Effect on 
Neuromuscular Function without Reactivation of Cholinesterase,," 

TQx. appl. Pharmacol 1 ., 8.: 52S-532 (1966>. 

Loomis, T. A. and D. B, Johnson, "Aging and Reversal of Soman-Induced 
Effects on Neuromuscular Function- with Oximes, in the Presence of 
Dimethyl Sulfoxidej” Tox. apol. Pharmacol .;, 8^: 533-539 (1966). 

Loomis, T. A., "Reversal of a< Soman-Induced Effect on Neuromuscular 
Function by Oximes,” Life Sci ., 5j 1255-1261 (1966). 

Loomis, T. A., "Pharmacology of Alcoholism,” Western Medicine 7: Supplement 
3,5-7 (1966). 

Loomis, T. A. etui A. C. Konker, "Effects of an Organic Phosphate on the 
Response of Denervated Muscle to Acetylcholine and Some Neuromuscular 
Blocking Agents,” Arch, int. Phannacodyn. , 165 ; 308-318’ (1967). 

Loomis, T. A.,. "Neuromuscular Function in the Absence of Cholinesterase,” 

Arch- int* Bharmacodym, 165x 319-3Z7 (1967) . 

Johnson, D».D. r and TV A- Uoamis, "Qrgancp h c s ph a te Induced Post-Tetanic 
Depression of the Twitch Reponse,” Arch. int. Pharmacodyn., 167; 
227-236(1967). 

Loomis, T. A., "Drug Metabolism*" Proceedings of the Fourth International 
Congress on Pharmacology ,, VblV 1, pp. 142-145 (196 9) . 

Loomis, T. A., "Symposium on the Evaluation of the Safety of Food Additives and 
. Chemical Residues: Introduction,"’ Ttox. Appl. Pharmacol ., 16:495-497' (1970). 
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Loomis, T. A.» and 1969-1970 Council, Society of Toxicology; "Constructive 
Criticism — A Tool for Influencing Some National Problems in Toxicology 
Tox. apol. Pharmacology, 1972* Vol* 2. (Karger, Basel, 1973). 

Loomis, T. A., Editor of Vomne 2, Toxicological Problems, Fifth International 
Congress on Pharmacology,, (Karger, Basel, 1973)'. 

Loomis, T., A*; Sommer, H* 2,; Collitis 3 J* A., "Lethalities, Antiesterase 

and Hemicholiun-Iiike Actions of Series of Bis-Quarternary Ammoniu n> Compounds 
Toxicology and Applied Pharmacology ,27: 666, ( 19 / 4 ). 

Loomis, T. A*; Blase, B.W.; Collins, J-. A,; and Sonner, H,. 2., "Two Active 
Structures for Hemicho 1 in itim-L ik e Action,: Toxicology and Applied 
Pharmacology , 27 : 676 (1974). 

Loomis, T. A,, "Blood Alcohol in Automobile Drivers: Measurement and Inter¬ 
pretation for Medicot-Legal Purposes*" Quarterly Journal of Studies on 
Alcohol , 35* 553,, (19 74)* ~ 

Loomis, T. A., "Acute and Prolonged Toxicity Tests," Journal of the Association 
of Official Analytical Chemists , 58: 4; 645-549, (1975). 

Gallaher, £,. J. and Loomis, X. A., "Metabolism of £thyl Acetate in the Rat: 
Hydrolysis to Ethyl Alcohol In Vitro and In Vivo", Tox. and Appl . 
Pharmacology , 34: 309-313,, (1975). 

Loomis; T. A., The Role of the University in the Training of Toxicologists, 
Proceedings European Society of Toxicology , Vol. XVII pp. 144-149, 

£xerptu Medica, Amsterdam, (1975). 

Blase, Barrie, W. and Loomis, X. A., Uptake and Metabolism of Chrbaryl by 
. Isolated Perfused Rabbit Lung, Tox. and Apple* Pharmacol ., 37 ; 481-49Q 
(1976). 

Predmore, D. B., Christian, G* B., and T. A. Loomis, Recovery of Morphine 
from Biological Samples by Hydrolysis and Solvent Extraction, Jr. 

Forensic Sciences , 23 : 481-489, (1978). 

Ar thaud, L* and Ti A* Loomis, Methqxyflngaae-Lgdgced Sephrotoxicity. 

Tax* and Appl* BftaxmzcaL* (Xn Press) (19 7H) • 

Reinhart, C. and T. A. Loomis (£ds.) Fire Saftey Aspects of Polymeric 
Materials Volume 3, Smoke and Toxicity, Nat’l Acad. Sciences, 

Technomit Press, (1978). 

Gallaher, £. J. and T. A. Loomis, The Rapid onset of Ethanol Tolerance in 
Wistor Rats Following Intensive Practice on the Moving Belt Task. 

Tox. and Appl. Pharmacol *„ 48 : 415-424, (1979). 
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Loomis, T.A., "Formaldehyde Toxicity’*; Arch. Pathology and Lab. Med .» 
103:321-324, (1979). 

Loomis, T.A*, ’’Cutaneous Toxicity Symposium!, Skin as a Portal of Entry for 

Systemic Effects”: In Current Concepts in Cutaneous Toxicity , Academic 
Press, pp. 153-169, (1980)'. 

Loomis, T.A., "Chlorinated Dibenzodioxins in Human Milk and Their Toxicologic 
Significance"': Tox. and Appl. Pharmacol. In press, (1980)-. 

Loomis, T.A. , "The' Pharmacology of Alcohol in Alcoholism,, Development , 

Consequences and Interventions , 2nd Edition. Estes, N.J., and Heineman, 
M-E. (Eds.) 1 . St. Louis, C. V. Mosby, pp. 93-101, (1982). 


Textbooks: 

Essentials of Toxicology, by. X. A‘. Loomis 
Lea and Febiger Publishers, 1968. 

Essentials of Toxicology , by T.A. Loomis (2nd Edition) 
Lea and Febiger Publishers, 1974. 

Essentials of Toxicology % by T.A. Loomis (3rd' Edition) 
Lea and Febiger Publishers, 1978. 
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R: REDACTED MATERIAL 


CURRICULUM' VITAE 


NAME: 


Robert Alfred Squire 


DATE AND 
PLACE OF BIRTH: 


REDACTED 


CITIZENSHIP: 


United' States 


HARITAL STATUS: 


EDUCATION: 


BOARD 

CERTIFICATION': 


June, 1948. 
June, 1952 
June, 1956 
June, 119 6 4 


graduated from high school 
B.S. University of Vermont 
D.V.M., Cornell University 
Ph.D., Cornell University 


1965, Diplomate, American College of 
Veterinary Pathologists 


CHRONOLOGY OF EMPLOYMENT 

198-4 - date Professor of Comparative Medicine, The Johns 
Hopkins University School of Medicine, Baltimore, 
Maryland. 


1982 - date 

1980 - date 

1976 - 1977 

1976 - 1977 

1974 - 1976 

1973 - 1976 


Adjunct Professor of Pathology, University of 
Maryland School of Medicine, Baltimore, Maryland. 

President, Robert A. Squire Associates, I'nc. , 
Ruxton, Maryland. 

Director, Carcinogenesis Bioassay Program, 
Division of Cancer Cause and Prevention, National 
Cancer Institute,, Bathes da, Maryland. 

Chief, Carcinogen Bioassay and Program Resources 
Branch, Carcinogenesis Program, Division of Cancer 
Cause and Prevention, National Cancer Institute, 
Bethesda, Maryland. 

Associate Chief, Experimental Pathology Branch, 
Carcinogenesis Program’, Division of Cancer Cause 
and 1 Prevention, National Cancer Institute, 
Beth-esda, Maryland . 

Head, Tumor Pathology Section, Carcinogenesis 
Program, Division of Cancer Cause and Prevention*, 
National Cancer Institute, Bethesda, Maryland, 
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1973 - 1976 

1970 - 1975 

1968 - 1984 

1968 - 1973 

1966 - 1973 

1966 - 1973 
1965 - 1973 

1964 - 1968 

1962 - 1964 

H961 - 1962 
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OF EMPLOYMENT CONT f D• 


Expert Consultant, Carcinogenesis Program, 
Division of Cancer Cause and Prevention, National 
Cancer Institute, Beth-esda, Maryland.* 

Associate Professor of Pathobio1ogy, The Johns 
Hopkins University, Slcho.ol of Hygiene and Public 
Healths Baltimore, Maryland* 

Associate Professor of Comparative Medicine, 
Associate Professor of Pathology, The Johns 
Hopkins' University School of Medicine, Baltimore, 
Maryland * 

Director, Laboratory Animal and Comparative 
Pathology Training Program (USPH.S-NIH) , The Johns 
Hopkins: University, School of Medicine, Baltimore, 
Maryland . 

Head,, Comparative Pathology Program, The Johns 
Hopkins: University School of Medicine, Baltimore, 
Maryland * 

Pathologist, Baltimore Zoo, Baltimore, Maryland* 

Director, Animal Tumor Clinic, Th<e Johns Hopkins 
University School of Medicine, Baltimore, 
Maryland * 

Assistant Professor of P at biology, and Assistant 
Professor of Animal Medicine, The Johns Hopkins 
University School of Medicine, Baltimore, 
Maryland . 

USPHS-N1H Postdoctoral Fellow, Cornell University, 
Ithaca, N . Y * 

Instructor in Pathology, Cornell University, 
Ithaca., N.Y* 

Private Veterinary Practice, Fair Haven Animal 
Hospital, Fair Hiaven, Vermont* 
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SOCIETIES 


SCIENTIFIC AND 1 ADVISORY COMMITTEES 


196 5' 

1968 -1972 

1968 - 1978 

1971 - 1972 

1971 - 1974 

1971 - 1975 

1971 - 1973 

1971 - 1978. 

1974 

1975 - 1976 


Special Task Force, Joint Committee on Veterinary 
Education, The American Veterinary Medical 
Association. Washington, D.C. 

Chairman, Committee on- Laboratory Animal Diseases, 
Institute of Laboratory Animal Resources, National 
Academy of Science, Washington, D>.C. 

Member, Advisory Committee to Registry of 
Comparative Pathology, Arm-ed- Forces Institute of 
Pathology (Universities Associated for Research 
and Education in Pathology), Washington, D.C. 

Chairman, Statutory Advisory Committee, Food 
and Drug Administration, Washington, D.C. 

M'ember, Scientific Advisory Council, Morris Animal! 
Foundation, Denver, CO. 

Chairman, Advisory Council, New York State 
Veterinary College , Cornell University, Ithaca, 
N . Y . 

Chairman, Medical Commit tee,, Baltimore, Zoological 
Socie t y . 

Board of Trustees, Baltimore Zoological Society. 

Panel Miember, National Cancer Program’s Planning 
Conference, Washington, D.C. 

Member, Advisory Council, New York State 
Veterinary College, Cornell University, Ithaca, 
N , Y . 
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SCIENTIFIC AND ADVISORY COMMITTEES CONT^D. 


197,5 _ 197 8 

197-5 - 197*6 

197-6 - 1982 

197-6 - 19<82 

197-7 - date 

197-7 - 1982 

1977 - 1978 

197-7 - 198 0 

1977 - 1982 

197‘8 “ 1984 

197 8 - 19 8-6 
1979 - 1988 


Member, Toxicology Advisory Committee, Food and 
Drug Administration, Washington, D.C. 

Leader, Pathology Working Group, Committee for 
the Review of Data on Carcinogenicity of 
C y c 1 a> mates, convened 5 by the National Caincer 
Institute for the- Food and Drug Adtmin is t ra t ion . 

Consultant,, Cancer Assessment Gromp, Environment all 
Protection Agency, Washington, D.C. 

Member, Committee on Histologic Classification 
of Laboratory Animal Tumors, Institute of 
Laboratory Animal Resources, National Research* 
Council, National Academy of Science, Washington, 
D.C. 


Member, Scientific Advisory Board, Charles River 
Breeding Laboratories, Wilmington, Mass. 

Chairman, Committee on Histologic Class if ic-at ion* 
of* Laboratory Animal Tumors,, Institute of 
Laboratory Animal Resources', National Research. 
Council, National Academy of Science. Washington. 
D.C. 

Consultant, Carcinogenesis Prog,ra'm, National 
Cancer Institute, Bethesda*. Maryland, 

Member, Science Advisory Board', National Center 
for Toxicological Research, Jefferson, Arkansas. 

Member, Scientific Committee, Food Safety Council, 
Washingt on-, D.C. 

Member, Advisory Council, New York State College 
of Veterinary Member, Cornell University, Ithaca, 
N .Y . 


Director, Toxicology Forum, Washington, D.C. 

Director-at-Large, Universities Associated for 
Research and Education in Pathology, Berhesda, 
Maryland. 
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SCIENTIFIC AND 

1980 - 19*82 

19 80 - 19*86 

1980 - date 

1980 - date 

1982 1 - 19*8 4 

19 82 - 1 9 '8 3 

1982 - 1983 

1983 - 1984 

1983 - 1984 

1986 - 1987 

19'86 - 19 87 

1987 - date 


ADVISORY COMMITTEES CONTM). 


C hia. i r mtan , The Nutrition Foundation Expert 
Committee on the Safety of Lead 1 and Lead Salts in 
Food, Washington, I). C . 

Member, Advisory Com mii ttee to Registry of 
Environmental Pathology, International Academy of 
Pathology, AFIP, Washington. D.C. 

Member, Expert Committee on Pathology and 
Toxicology, International Life Sciences Institute, 
Was hiington,, D.C* 

Member, Regulatory Liaison Committee, American 
College of Veterinary Pathologists. 

Member, Committee on C h e nui c a 1 E n v i r o mm e n t a 1 
Mutagens, Board on Toxicology and Environmental 1 
Health Hazards, National Academy of Sciences, 
Washington, D.C. 

Member, The Nutrition Foundation International 
Expert Advisory Group on the Relevance of Mouse 
Hepatoma to Human Carcinogenic Risk, Washington, 
B.C. 

Member, Four Nation Committee on the Evaluation of 
the Saifety of BHA, Food and Drug Administration, 
Washington,, D.C.. 

Member, American Industrial Health Council 
Committee on General Criteria for Assessing the 
Evidence for Carcinogenicity- of Chemical 1 
Substances, Washington, D.C. 

Member, Pa>nel of Experts. R'at Liver Tumor 
Workshop, National Toxicology Program, Research 
Triangle Park,, North Carolina 1 . 

Councilor, Carcinogenesis Specialty Section, 
Society of Toxicology. 

Member, Expert Panel, Carcinogenicity of 2,4-D, 
Ontario Ministry of the Environment, Ontario,, 
Canada. 

Consultant, Science Advisory Board,, Environmental 
Protection Agency, Washington, D.C. 
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